Inhibition of African cassava mosaic virus systemic infection by a movement protein from the related geminivirus tomato golden mosaic virus.
Plant viruses encode proteins that mediate their movement through the host plant leading to the establishment of a systemic infection. We have analyzed the effect of tomato golden mosaic virus (TGMV) genes BL1 and BR1, which are thought to be involved in the process of virus movement, on the infectivity of African cassava mosaic virus (ACMV) in Nicotiana benthamiana. Recombinant genomes were constructed by replacing the ACMV coat protein coding sequence with those of either BL1 or BR1. Replication of recombinants containing BL1 and BR1 coding sequences in the sense orientation with respect to the coat protein promoter was detected in the inoculated leaves only when the constructs were co-inoculated, suggesting that both genes are being expressed and act in a cooperative manner. Co-inoculated recombinants induced localized symptoms on inoculated leaves but did not spread systematically, either because of a defect in BL1 and/or BR1 expression or due to the inability of the TGMV gene products to functionally complement their ACMV counterparts. Systemic spread of ACMV was inhibited when the recombinant containing the BL1 coding sequence in the sense, but not in the antisense, orientation was co-inoculated with ACMV DNA B. Disruption of the BL1 coding sequence by a frameshift mutation restored the ability of the recombinant to spread systemically, suggesting that the gene product is responsible for the inhibitory effect. The inhibitory phenotype was mimicked by a chimera containing amino-terminal sequences of TGMV BL1 and carboxy-terminal sequences of its ACMV homologue, BC1. The chimera has characteristics of a dominant negative mutant. We suggest that dominant negative mutants of virus movement genes may provide a novel source for virus resistance genes.